Introduction to Data Structures (C++) by University of Johannesburg
 
 
FACULTY OF SCIENCE 
 
 
ACADEMY FOR INFORMATION TECHNOLOGY 
 
 
 MODULE CSC1B10 
   Introduction to data structures (C++) 
              CAMPUS       APK 
 
SSA EXAMINATION 
 
 
DATE:  2017-01                                                                                          
 
ASSESSOR(S)                                                                                                 DR DA COULTER 
 
INTERNAL MODERATOR                                                                               DR DT VAN DER HAAR
            
 
DURATION 2 HOURS MARKS    100 
 
 
 
SURNAME, INITIALS (or ID NUMBER):________________________________________________ 
 
 
STUDENT NUMBER:  ______________________________________________________________ 
 
 
CONTACT NR:    __________________________________________________________________ 
 
 
 
NUMBER OF PAGES: 5 PAGES 
 
REQUIREMENTS:  NON-PROGRAMMABLE CALCULATORS ARE PERMITTED  
         
 
 
Q1   
Q2   
Q3   
Q4  
Total 
 
        
 
 
/2… 
COMPUTER SCIENCE 1B CSC1B10  - 2 - 
 
 
   
 
QUESTION 1 
    
 
Draw the following in your answer book 
1.1 
Use UML to model the following scenario: A job can be defined in terms of its 
title, income potential, and whether it is permanent or not. There are three 
kinds of job namely formal, informal, and self-employment. A person has a 
name, ID number, and zero or more jobs. Every job implements its 
makeMoney operation differently. When a person needs to make money they 
use their jobs in order to do so. 
(5) 
Write the most correct option in your answer books 
1.2 
Inheritance is to polymorphism as composition is to: 
A 
aggregation 
B 
templates 
C 
overloading 
D 
overriding  
E 
delegation 
1.3 
Defining an inherited pure virtual behaviour in a derived class is: 
A 
aggregation 
B 
templates 
C 
overloading 
D 
overriding  
E 
delegation 
1.4 
Overloading requires inheritance in order to function 
True False 無1 
1.5 
In order to create a static array of objects the class must contain a… 
A 
no args 
constructor 
B 
copy 
constructor 
C 
assignment 
operator 
D 
destructor 
E 
indexing 
operator 
1.6 
When using inheritance it is probably a good idea to make your destructors… 
A 
private 
B 
virtual 
C 
pure 
virtual 
D 
abstract 
E 
protected 
Write your answers to the following in your answer books 
1.7 
What is the difference between an abstract data type and an abstract base 
class? 
(2) 
1.8 
In order to realize an is-a relation one uses (a) while in order to realize a has-a 
relationship one uses (b)  
(2) 
1.9 
Which techniques would be used to realize the following in C++ 
a) Object oriented error handling 
b) Supporting comparison using == 
c) Creating a binary library of functions 
(3) 
1.10 
Define the following terms: 
a) Downcasting 
b) Early binding 
c) Stack unwinding 
(3) 
. 
               [20] 
 
 
                                        
1 The Sino-Japanese ideogram Wu/Mu in this case represents a question which is flawed. 
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QUESTION 2 
 
Write your answers to the following in your answer books 
2.1 
Complete the following code. 
 
 
 
 
 
 
(10) 
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2.2 Provide code for a UJNode data type compatible with the given iterator in question 2.1 (5) 
2.3 
What are the two ways in which an operator can be overloaded? In general, we prefer to 
use one of these approaches over the other whenever possible… why? 
(3) 
2.4 Compare three different approaches to handling errors. (6) 
2.5 
Would a singly linked list benefit from being sorted with the quicksort algorithm as discussed 
in class? Why or why not? 
(2) 
2.6 
Draw a picture to illustrate what happens when a node is added to the head of a circular 
linked list. 
(5) 
 
 [30] 
 
QUESTION 3 
 
In your answer books please write the necessary C++ code for the following statements, and answer 
the remaining questions. Unless otherwise indicated you may assume that the necessary header files 
are included. Most of the marks in this section are awarded for the file handling operations.  
3.1 
Define a structure with alignment packing/padding disabled to represent a colour picture 
element (pixel) using the RGB format used in practical assignments this year. 
(5) 
3.2 
Write a function which when given a vector of the structures as in question 3.2 will write 
those structures to a binary file of records. 
 (5) 
3.3 
Write a function which when given a vector of the structures as in question 3.2 will write 
those structures to a text file in ASCII PPM format. 
 (5) 
3.4 
Assume that pixels can be ordered based on the total obtained by adding their red, 
green, and blue colour components together. Write code which will sort a vector of these 
pixels in the simplest manner possible. 
 (5) 
3.5 
 
Analyse the above function asymptotically using Big-O notation. State any assumptions 
made. 
(10) 
. 
[30] 
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QUESTION 4 
 
You have been given a DLL which contains a function crucial to the analysing of health 
related data in the country. Unfortunately the company which developed it has gone 
bankrupt and all supporting files such as the header file have been lost. The only thing you 
have been able to find out is that the signature of the function is: 
 
double* analyseTrends(const char* fileName); 
 
4.1 Write code which uses explicit linking to call the function. (10) 
4.2 
Several months later the header file turns up and now the management 
wants you to replace the explicit linking function with one that uses implicit 
linking. Write down the command line instructions you would use to build 
such an implicitly linked file. 
(5) 
4.3 
Now management wants you to create a plugin based system to allow for 
analysis functions to be loaded at runtime. Briefly describe which of the two 
approaches in either 4.1 or 4.2 are more suitable for such a system and why. 
(2) 
4.4 What does the term DLL stand for? (3) 
. 
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